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The^ first in a series of monographs t|iat dej^fribe • 
yatious aspects of the ^derelopment of musical intelligence/ this 
paper describes two distinct and contrasting strategies . which 
indiTiduals use foic making sense of simple rhythad^c figures* The 
strategics ^re- identified as. (1) f igural, related to gestures, and 
(2) metric, referfing^to measur^^ng durations. The paper proposes 
that, while ii)d4.'Tiduals tend 'to farbr one of tie strategies, both .are 
necessary for intelligent musical behavior. Data sire derived from 
children's drawings of simple rhythmic figures. Analysis shows that 
the dyna^mic interaction of the two strategies leads to deYelop>en± of 
new knowledge and to creative leasfniiig and performing in mosic and 
possible other disciplines. It is concluded that traditional 
schooliBg tends to emphasize only one strategy which doe^ jiot 
stimulate the interaction of both strategies, thus inhibiting 
5tud^ts« developments, Basic ^ata and description of the taxonomies 
are presented in the first of the paper. Pait two describes ' 
relationships between ,%he strategies. Part three coiftains data that 
.exeiplify the intearactions. The last section discusses the 
develagmeutal issues inherent in the data and make^ some suggestions 
for teaching music. (Author/HD) 
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THS DEVELOPMENT 0? KDSICAL II?TELLIG3vCE I: 
STRATEGIES FOR REPRBSEl?TlKG - SIMPLE .RHYTHMS • 

Jeanne. Baniberger 



This report describes research done at the Jirtificlal Intellegence 
Laboratory ol^ the Massachusetts. Institute of Technology. Support 
for the Laboratory's education research js^iapovided in part by 
the Rational Science Foundation tmder Grant^^-40708X. 



This paper is the first in a series of laoi^og^phs which will 
describe various aspects of the dev^lopaent of aisical intelligence. 



This first paper* describes two disfiScF^ ana~COTtra^tihg strategies 
•• > . ' 
which individuals use for naking sense of sinple rhytlraic figures. The 

strategies are characterized by the particular features 'of the figures 
which each captures. The distinctions betwe'en the two strategies are 
significant to the general deveiopaent of nusical intelligence and 
nay also suggest implications for learning and teaching in other 
doaiairis as well. It is the thesis of the paper, that while individuals 
tend to favor one strategy or the other ^ both are necessary for 
intelligent nusicai behavior. I. will suggest further that it is the 
dynamic " interaction of the two strategies which leads to -the develop- 
2a\nt of significant new knowledge and to creative learning and per'-. ,• • 
fornance in the docaain of music and perhaps in other disciplines, 
too. -Finaliy, I %d.ll propose the theory that traditional schooling 
tends to .ei:5)hasize one strategy over the other and .in any case ' * 

encourages the tendency to keep theia. separate -gather than stimulating* 
their interaction. . • 

All of the data in this paper is'^rived frcaa children's ' » 

drawings of simple rhfthmic figures. The drawings, for .examplfe, 
hay^" provided the J ellies from which we have derived the strategies 
of representation. The, first drawings were made spontaneously in - 
a 4th grade xrrusic class • The second e?cperimerit involved 200 children 
in grades 2-6 ctll-of whoa, were asked to clap and draw iix Separate 
rhythas. The third, experiment included both children and adults 
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and involved, performing (clapping)* ,frca the drawings nade in the 
first experinent^ 

/ ■ ' . ■ ■ 

1 have nai»d the .strategies figural a«3 EetriTi;;' core "~ " 
generally, figural for=,l) . Pigaral strategy is nost closely ' , 
delated to gesture. It involVes aggregating the events of a ' - ' ■ 
■ -■. rhyttenic figure, into chunks which re*^ r«al or i^gined bodily ' ' 
■ nove=^nt-«hat I will call the individual's' -felt path- thrc,.gh a ■ 
«ries of actions. .The focus of figural strategy is on the con- 
.... lHS£tions o£ even^s,-_ th^BP a.ri^P fr^ .nj : .^-^ependent- 

on. the fixed arrangement of durations as given in i particular 
fi*ie. -The foois Of ^tric strategy is on :^surin, durations; ..easure- 
»ent is derived in relation to a. f ixed-reference-i.e. , the relation. . 
of a duration to'an invariant flnit-tiae. vn>ile -metric strategy 
thus pro.,J^es a single sche=« tir classifying events, it is not ' • 
^ responsire to context, eVents v^ich.are the sa«e in duration re^in 

the same in spite of conteSctual function and regardless of the . ' - 
position of the ev'ent in a particular figure. 

.^ ■&e t«o strategies will l^ediately be associated, and iiite •" 

P-^oy-^-ly ^". with developmental theory as formulated by Piaget 
• an^otlers-i.e., with pre-oper^tional behavior in contrast to more opera- 

■ tional behavior. However, our data shows that while' figural 
. #rategy does characterise the behavior of young children (5-7), 
-^f^t is .by no means limited' to.this age group, ' extending even into 
/ ^^"^vi"^- B ut adults who»us e figural strategy, unlike young ' - . 
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children/ find uaetric strategy readily apcessibie to thest once 
they are provided with adequate descriptive tools ♦ As night be 
expected/ we foiiod that only older children (10 - 12) ana Adults- 
spontaneous ly nake use of a fuHy^ realized i^^ic stx&pegy. 
Specific 23usical background is also a factpr: isetric strategy, 
is characteristic of those who play a nusical instrune^t and wto 
regularly rea^ nusic froQ a score. In contrast/ perfonaers who 
•play by ear* spontaneously use a figural strategy as do individuals 
who do not play an instruisent but said they "knew how* to read music*. 
Finally/ it seems that the two strategies most often function 
separately even among those who have access to both. 

This^last .finding emerged most explicitly in the third / 
experiment where we a^ed individuals to play from randomly 
arranged figural and cetric ^rawing s. We found that, participants 
could not play from or ey^;('aQcfept as 'valid a drawiiig that was 
incongruent with their ov^,spont£ui'eous mode of representation. 
That iS/ when a particirtknt ' s Socas w2ls oti features and relations 
different from thos^ encoded in a draw?.ng/ he found the represen- 
tation incomprehensible/ wrong or fs)he tried to fix it up to 
match his/her own mode/ of representation. The reluctance to shift 
strategies when there, is am incongruence between encoding and 
decoding is an explicit instance of isolating strategies from one 

another. ' " / 

' . ' 

. These findings reveal behavior common to' situation-s where, 

for example, an adult teacher's enco^hg (based on tacit assumptions) 



» - 

conflicts with a child ^.s encodis^of the sane Dhgjjenena. But, 

! . f 

unlike our participants, the cliild, finding that the adult's 
.description does not fit his own, znay still blindly accept it in 
the form of a sort of ritual incantation without explicitly noting 
the incongruence or reconciling the two ssodes or representation — the 
different "windows to the ^tld*. As a result the child nay 
later sunpiy "fail to learn" or he may give the^J^ri^ht answer" ia . 
School and hide hi.s wrong answer (often with a feeling of shame) 
.saving it defensively for his own uses outside of school. 
. ^ . The paper is divided into four parts. Part I presents the 

T 

basic data ia »the for^ of a taxonomy describing four strategies 
of representation derived from the children's drawings^ Part II 
describes relations ami&cf the four strategies which suggest that - 
they can be compressed into but two. These two basic modes of 
represen4:ation are then shown to have significant implications 
^ in the broader world of musical understanding and performance. 
Part III.l presents another set of drawings which^ show a mix of 
strategies. ^ These hybrid examples illustrate possible interactions 
between strategies and point .the way towards interventions in a 
teaching-learning Situation. Part-III»i describes the encoding- 
decoding experiment and provides more data to reinforce the 
importance of th^ dynamic interacytioji between the 'two strategies. 



Part IV discusses the developc^ntal " issues inherent in all the 
data and aakes sczae explicit sug-gestions for teacMng . Part I 
is essential for all the parts wHich follow. Part 111,1 teisds 
to be father technical and nay be rather hard going for those 
with little music background. Part IV will.be of particular ' 
interest to educators » * ' * 



Part r 



Cozisider the f oliowicg drawings each of which represents the 
sane rhyt^c figure. The '•figure was invented by children in a 
nunber of different cmsic ola&ses ^gratfil 3 thro^h €) in the 
co&se of group iaprovisations. The fir^^^^set of drawings was 
'nade spontaneously when the children wanted to keep a record of 
what they had done* It was suggested that they,*Draw a picture 
of your claps so you can remember them next week or so scneone 
else could play then." The children were encouraged to draw 
anything they liked. The following drawings are nmch less color- 
ful copies of a few of these pictures: . 
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' The drairLngs ffill into 'four categories: 

Type I — Pre-repr.eaenfcational. 

- -Tsrpe 11 ^-'^'«Dtlvic-t;e5tural 

- ' • • • ' ' ^ 

*Type III — durational 

X 

Type IV — , SystCTiaticaXly neasuring or metrical. 
The types of drawings have been groined according to the ' strategy 
of represent<ition each reflects. The ord^ing of strategies 
derives froG>,tbeiif degree of analysis and abstraction frcca direct 
sensory-notor mapping — i.e., the knowledge involved in hearing 
the figure, and directly .playing it back. In-order to play the 
rhythm correctly, the child must "know" it — he must already have"^^ 
sose internal node of representing it to himself simply in his 
capacity to remesabeir it and reproduce it. The question become's, 
then, what are the various ways that children "grab" this sensory- 
motor know4.ng when asked to project it in, a drawing — in this 

4 

sense, to describe their way of knowing or thinking the figure. 
What features of the figtire, what relations will be captured in 
their d^rawings, what will be ignored? 

^ The mode of representation in Type I drawings, for example, 

• 

derives directly from sensory-motor map|>'ing. Type II strategy 
is influenced by sensory-motor factors but the children cap-- 
ture these factors in a description which explicitly groups ' 
co^tiguou^ events into chunks or motives. Type III strategy 
involves reflection on these actions to capture the property, 
relative duration of events, and makes use of the notion of 



class manbership; Type IV strategy* includes a stili.onore exact* 
descriptioii of diifation-a' systematic way of measuring events 
in tiaae. • * * ' 

. The distinguishing characteristic of the draWings-* lieB in 
^ich claps are drawn the same-same size,- same shape, -etc.= "In 
€he discussion which fpliows I will ask/ thea, in just what ' 
sense- are these claps alike,, in what' sense do tHey b'eiong together-, 
are they, then, members of a single group? " • ' * 



Type I: Pre-representational Example i.i: 

« •* 

Type I drawings are. different f ran all the others, first of all,' 
in their mode of production.- These children unlike the" others r-.' 
-actually played the rhythm on the paper with their crayons; That 
IS, their crayons moved across the^iper first slowly (A ), 
then proportionally faster ( /V'. ); a pause, crayon suspended 
.in air, then a repetition of the previous motions. ^The child's 
performance of the figure thus leaves -atrace for each- event 
but no trace of the changes of ijace which he actually played ^ 
The result is, a drawing which, captures .the total number of events 
of the figure along witii the alrticulation, of the whole figure 
into its two repgaBfed^^^s^ents. -The repeated squiggles' describe 
the child's path through each segment but shows nT distinctions 
or relation^ among his individual movements other than succession 
Cnext-rnext-next) . So the child' s- varied actions generate the 
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picture but ti\e drawing, itself, does not ^describe what he actually 
did. His own '"knowing"^ — his capacity to remember and r^roduce • 
the figxire — remains in its/ sensorimotor mode. It is for J:his 
reasoii that Type I drawings are] called pre-representational. ' ^ 



•Type II: Motivic-Gestufal Grouping Example 2.1 [Cy Qoooi^^^C)c i^Q 

SliMj fj(rt SLo^ FAS:t 

Type II drawings are lik^ Type I drawings in that they capture the 
iiumher_o£ ev ents ^nd t r h e a rticulation —o ^ the whole figure into if S — 
two*, repeated segments. However ^ Type II drawings .differ^ from Type I 
drawings in three ways: 

1) The children obviously did not play-draw- the figure on the."' 

* / .V* 

paper. The representaftion of the "felt path" is distanced from 
direct §.en%orimot6r behavior; the drawing is the result of ' thought 
actions rather thctn simply a copy of the actions put on paper. ' 

2) • The dtawings capture a further art^ieulation of the two repeated 
segments. Each larger group is divided into two dinner groups or 
'motives. In this sense,, the drawings a*re hierarchical. . ) \ * 



^3) Type II drawings capture the feature, change efface, but they' 
do so in ^ functional way. That is, the feature, change of pace, 
is only captiired when it serXres ,to set off a gestural group; the 

This is made quite .explicit by comparison with anothef figure: ' 
//T>/ts i i^Ji A ' When performed on the paper in the 

typical Type I fashion, the tt^ce left is the same as Ex/ 1*1: 

Afi/- Th-e two figures share the same number of events an<? the 
feature, repetition. Since neither drawing shows distinctions among 
movements within the larger figures, the traces left are identical. 



durations of events are not consistently compared one to another. 




Thus, the-child's thought actions re^j^t .'in a more complete descjrip- 

, tion of the figure than dlrectlydrawn -dctions; reconstruction 

J 

of the felt path includes' more 'landmarKs—larger and smaller goals. 

But stiH, the child's foc^s is on'the. sfense of . hi -s Actions as ' ' • 

these cluster into groups as. he moves through the figure. When 

^ asked about Exampl^e 2.1, this child said, "The three little circles 

go together and "they, get faster." ' He indicated tHatij "go together"' 

ra^ant bound together as' in one ges't^e~i,e. , the cllstering of i 

-his aqttion^ in relation to a goal or node towards >mich -they move".- 

~. However, not-all the events in this second, glstu^il 'group 

"get f-aster". The' beginning of\he group is, indeed, -set off -by 

.a fihange of pace—ciaps 3 and 4'^et ^ast^r— but the group is 

bound'ed ty or stopped by another change of pace— clap 5 is again ' 

an event of longer duration. .But this child draws clap 5- the same 

as' claps 3 and 4, not the saitip as cl^ps ,1 and 2 which, in fact, 

'' " • . " ♦ - ■ • ■ . 

share the same d^tion as clap 5. It is the function of the C * 

longer duration within, this particular context which gives it 

- ^ i 

group raembership'-v^boundary event of the gestural group, the node 
around which the previous two claps cluster— and it is, this contextual 
function which makes .it the same as those events which "go" with 
It, or Fterhaps "to" it." The means which generate this function— 
longer relative duration— is ign^ed asy{^relevant by Type II' 



By dur>tiijji-<rrefer to the time from one attack to the next. 
The word might also refer i;o the time that the sound l^sts: 
However, in , the case of claps, the sound is always brief in 
extensio*! and also always the same in this dimension.^/ If the 
figure were performed on a,, single pitch and sustained (sungV ) 
this dimennlon 'Inight play a different role. ' /' ' ^. ' 



'drawers* That is, contrast in the r^te of events is only a 
salient feature when it <f unctions to set off a gestural group, 
■the goal , of the group is' simply, its end, it is not neasured. • 
<■ * - This. points to a crucial aspect of Type II strategy: 
Durations are not coapared across noCivic groups— i.e. / clap 
5 is not declared to claps 1 and 2, nor to clap 6. Claps 1 
and 2 are contained within a separal/ey distant group and the 
^ti^e between the larger segments \h^v&kn claps 5_and 6) i^, ■ ' 
so to speak, null. One child £aid of it, 'it doesn't matter 
^o'w long-^'hat one*" is, you 'just stop and start again." ' ' 

So, while Type II 4ra wings are the result of' thought actions' 
rather than inmiediately performed actions, the focus. is still on 
the articulation and clustering of actions which are contiguous — 
-the* grouping of event-s along the child !s felt path as he moves 
through the figure. Duifetional means are salient only iij their- a 
- Contextual effect ; the result of their pafticular ^sition in 
the chain of eveats. The strategy does not inclu^ comparing 
the duration of/events ,one to aiibther when the events "are con- 
. tained within/separate motivic groups. ' ^ .'• • 

• Type III: Durational (Grouping Example 3.. 1 ^ A 4^ Zl ZlZi^^-^ 

& e ^ 5 S S -P-f S 

Typ^'^fl" drawings differ froni Type II drawings* only in their.- 
jJicturing of ;claps 5 and 10. However the difference is signi- 
4. fi^nt. Rather than' grouping together events which go together 
in action. Type III drawings' represent as the same, all m*embers 
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of the figure -.^ch share the featiire, same relative duration. A 
2rouD is defined, then, as "the class of all events with the saae 
relative duration. Thus, there are two kinds or classes of events 
-in the figure: Lon^6r events which ^e consistently given larger - 
shapes, shorter events which are consistently "given -snailer shapes. 

Of particular importance is that Type III strategy includes 
comparison of the durations of events across EOtivic groups. For 
exai&ple, claps 2 and 5 are drawn the same even though they belong 
to separate inner gestures; claps 5 and 6 are drawn the same even 

» \ 

though clap 5 is'the boundary event of. one large segment and clap 
6 is the beginning of the other larger segment. The time from" 
clap ,5 td clap 6 Is not null; tiiae continue^s on across the border 
and *is measured in relatio'n^tb the events aroxind it.. Thus, it is 
. not* contextual function which is. the central focus in Type III 
: strategy, 'the focus is rather on the means which generate these 
functions. But a? a resutt of thi-s focus on means. Type III 
drawings obscure motivic grouping structure. .*Th6 articulation 

• '»•.'•- * 

^ between the two Jarge segmei5.ts is hidden -and the grouping to- 

•getfer claps 3, 4 and 5 is interupted. Thus, in capturing 

durational grouping structure*, . Type II' dr^l/ings ignore the gestural 

^grouping captured by Type II '.drawings. . 

Type II strategy, then, assigns group membership as a result 

of the way movements, "go together".' It is responsive to the con-" 
*' ' ' ' • 

textual function of an ^vent: along the performer's felt path — i.e., 

the posit:ion of an event in a particular sequence of contiguous 
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actions^ Type III strategy assigns group asnbership as the 
result of the relative duratioi^ of eveiAa coc^jared one to another- 
Two events will thus be se^bers of the sane Type III group 
regardless of cont€;xt^ regaurdless of -where the event occurs in 
a particular segiieiK:e or its function in that sequence. Type 
II strategy says\^c]^ 5 is |aifj^rent froa claps 1, 2 or 6 
becAuge it has a different function; Type III strategy says 
clap 5 is the same as claps 1, 2 2md 6 because^ it has ^the sane 
relative duration. 



Type IV: Systematically Measuring or Metric ' Sxanrple 

o o®Qac>(S>o ' 



Type IV strategy goes one step further than Type IJI strategy. 
Still focusing on the property, duration r- events are measured, ' 
now, not only one to Another but in relation to an invariant 
unit-time, the beat. T^pe'lV drawings capture the exa^t^duration 
of the foreground events / the claps, by placing them on an 
invariant background grid* The background beat is always drawn 
as, 0 / while foreground divisions of the beat are shown 
against it, ® • Thus, the continuing iteration of the beat 
can always be seen and the relation of foreground events to it 
is made graphically explicit, * 
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When the .perf oraed event is equal in duration to the. under-, 
lying beat, {that is,' when foregromsd^ and background coincide) " 
only the beat is. shown. Khen the pefforoed events are sone 
division of the underlying beat, the beat is .shc5wn as background ^ 
and the division is' shown by the appropriate number of dots inside 
the circle. Thus, the first two events ' establish the rate of the 
constant 'tisie unit. The beat "continues on but claps 3 and 4 go. 
twice as fast dividi4 the unit tine into -two. . The *5th clap 
again coincides with the beat. Only these drawings, then, capture 
a two-diciensional tine structure—the relation of the varied 
duratibns of, the foreground to the invariant beat of the back- 
ground. We see 8 beats aiid 10 performed events'. ' ■ ' . 

With- this, strategy the children abstract a feature, the 8 = 
beats, which is only Implicit in their direct, sensorimotor 
experience— i.e., they represent a ffeatCtfe of the, figure that was • 
actually not heard or plkyed, not" a part. of their feit path, but 
wljich was, nonetheless, generated by the figure, 'ih abstracting i 
this invariant unit time, the children have also- builT^general 
system 'with whicji_they can\ accurately measure and rigconsiruct any 
events in tiine. But once again it must be emphasi^_thfit the 
motivic grouping of Type ''11 strategy is licit displayed. Events • 
are classified as the same br different in relation only to their. 
e3?act, measured duration; their contextual function is ignored. 
Thus, for example, an event which functipns as the boundary or 
goal evenf, of a motive (clap 5) is represented as the same, as an ' 
event which functions as the beginning of a motive (clap 6) 
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."because each happens to equal the tmit tiae* 

Cosroarix^g all four strategies, now, we see interesting 
contracts in kii^s and nunbers of elesents, kinds imrabers 
of groups and a significant difference in capturing relations 
of slow and fast: ^ 

X 

^ -r 4r . ' 
:i.r OOoao OOoco 

s^s s s s rF s ' j 

t slew €kMe;>lsj i -fast ek^z^^s 

c 

i\ ^ ^ • 
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Part II 

So far I have been conc&Tmed with a description of the 
characteristics of the drawings and with grouping then according 
to the particular features which each captures-'-the taxonoay. In 
.doing so, I have used the term, repr e senta t ionr ^^o nean simply 
what is -represented -on the "paper and the tenay^trategy^' 
representation to aean an individual's proc^ses of reconst enacting 
the figure- What .child draws, then, ^ov ides the clues to his 
strategy of represent^ ion. ' * .j 

In developing the taxoRomy I. hav4 tried to emphasize the 
special characteristi-cs of each typ/. K^ile I have noted varying 
degrees of di^tanciri^ f rom sensor/-B6tor mapping, I have tried 
not to suggest that one type Is /bettet^'than airother or that the 
four types illustrate a normative progression towards a single 
goal. However, there is another ^ind" of progression that does 
^erge: jfrom Typ^ to '^Y^i 1.1. there is a movement towards 
greater inclusion. That i$, in both Types I and II' the focus is 
on action, gesture; in terms of this shared feature focus. Type II 
includes more but not different features. Specif icallyy Type I 
drawings articulate the larger gestures, and capture the features, 
number of events and repetition? Type II drawings include these 
features and also further articulate and^group previously undiffer- 
^tiated even^ in response to change in pace. Thus, a 

Type II drawing is a raore complete graphic description than a Type I 

• * ' 

drawing. And in terms of the tasK, itseU ("Draw "a picture "of 

♦ - 



your claps so you can renenber then*.."). Type II drawings are 
rsore adequate jbecause tbey include core inforaation for later 
retrieval (see the note ^"on Page 4 ) • 

' The same Icind of relationship exists between Types III and 

I^* Here the focus is consistently on the relative duration -of 

events but Type III strategy compares events only one to another 

« 

while Type IV strategy iaeasures the exact duration of each event 
in relation to an invariant grid*. Thus/ Type III strategy labelj 
two kinds of durations — longer and shorter-^hut Type IV strategy 
describes how cmch longer and how much shorter • So in terms of 
:^heir shared feature focus, ;the movement from Type III to Type 
'IV is again one of greater inclusion: Type IV drawings include 
more but not different information. 

Of courise, the line between more and different is* always 
a fuzzy one/ sometimes even ar binary. At what point does jnore 
become different? While it may be .a matter of degree, the dis- 
tinction between more j^and different", here, "is striking if we 
pompare* the relation between the adjacent pairs,* I--iI and TII-IV, 
with the relation between the remaining adjacent pair, II-III. 
Type II drawing^ capture features not fotmd ^t all in Type III 
drawings. In turn. Type III drawings capture features not found 
at -all in Type II drawings/ Specifically, Type II strategy cap- 
tures the grouping of contiguous actions into motivic chunks and 
reflects the function of events in the context of these chunks. 
But in SSing so. Type II strategy ignores the feature, same 

•. •• .19 .. 



relative duration when this occurs across cfainks.- Type III strategy 
captures the feature, sane-different relative- duration, ' but ^ ignores, 
even obscures, the'grouping of events into njotivic cfaupks as well 'as 
the contesctual function of events ' within these chunks. 

This difference in features captured suggests that the 
relationship between II and III is one of disjunction rather 
than one of progression. In-the light of this disjunction, 
together with the si^arities observed in the other two adjacent 
pairs, I will compress the four types, now, into; but two:' I-il 
I will call figural repr esentation . ' IIT-TV -T will call metric 
representation . Having done s^v I would like further to sug^st . 
that the distinction, between' figural and metric re-presentations • 
found in thes^e rudimentary pcamples is relevant .also in the ' 
broader context of the perfoaaance and understanding .of actual 
lausical cotopositions. ' Indeed, it .is becauserof 'th§se^mder; 
connotations, that the children's drawings gain particular 
significance. • . - 

In the more traditional language of performing musicians, 
figural representation has 'to do with "phrasing", with the ' 
"shaping of a phrase". The performer reflects and projects 
figural grouping in his- decisions concerning bowing, breathing, 
fingering, dynamic stress ^d'^the subtle give-and-take of the 
measured beat. The figural '^rou^dhg he chooses derives from 
the particular collection and i sequence of proximities as they 
occur in-the flow of the piece. Within any one pi^ce figural 
grouping and the figural functioii of an event may change. 
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^ra&sforn, regroup In tt^j^20^ particular proxWitieS/ particular 
contrasts. In turn^ any tvo events that are equal \in dtiration can 
take on quite different functions in the figural context of a 
given passage* 

Metric groups .corx4spond to the beats and neasutes indicated 
in standard mu»ic notations-meter^ in the larger sense of xseasure.- 

ment of durations in relation to scxne unit-time (beat) and the 

1 

aggregation of this unit-time into larger or *slower u:nits (measures) 
In contrast to figural^ grouping, metric grouping remains largely 
invariant throughout a pieces, at* least in the 'mu^ic^.th which we 
are most familiar and most imbaed* Thus, the metric -inunction of 
an event will always be the ispame or different from anqthe^^vent 
in relation to its place on the temporal grid ?iot in relation to 
its particular context/ In this ^sense, meter provideJ a single 
scheme for defining the function of any event in a given piece * 
regar<iie*ss of its position or contextual function in a particular 
figure and regardless of its particular proximities wi|:h other 
events. 

The distinctioh| is, I think, similar to the one mlde by 

Cooper and Meyer in their, book. The Rhythmic Structure of Music . 

*fhey use the terms, Rhythmic grouping*" and meter. TheiJ tfee of • 

the term;- meter, is much the^same as mine: "Meter is tlhe measure- 
• * I ^ 

ment of the nximber of pulses between more or less regularly 
recurring accents. When pulses are thus cpunted , withlni a metric 
context, they arp referred to as beats. Meter, then, ief lects"* ' 



id 
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Cooper, G. yf. and Meyer, L. B., The Rhythmic Structure bf- Music , 
University of Chicago ; Press, 1960, p. 4. , T"^ ~ 
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the reguleur xaarkii:g off of tine into beats and groj^ps of &eats; 
it is that dimension of teaporai structure which laakes counting , 
and measuring possible • : ;^ 

fihythiaic grouping is more difficult to define, briefly. • t 

However/ crucial to their notion of rhythmic grouping is the role 
of what they tena*/ accent — a node or nucleus aro^lnd which events 
in a group cluster. "An accent is a stinmius which is marked for 
consciousness in some way. It is set off from other stimuli 
because of differences in duration/ intensity/ pitch/ timbre/ etc... 
The accented (event) is^he' focal point/ the nucleus of the rhythm 
^around which the unaccented (events) are grouped and in relation 
to which they are heard. • .Grouoing is a product of similarity and 
difference/ proximity .and separation of the sounds perceived by 
the senses and orgemized by the laind^"^ 

Rhythmic grouping/ then/ is generated in actual compositions 
by many factors (pitch/ 'dynamic stress />i harmony/ indtrumentation^^ 
etc.^ v In our limited example whrch included only ^^claps" of 
varied duration and all of the same loudness/ groufSing <must be^ - ^ 
generated simply by a change in" pace, a contrast in the duration, 
of surface events. In' the discussion of Example 2.1^ above ^ I 
pointed out that the grouping of claps V 4 /and 5 was •^set off by 
a change of pace" and "bounded at the end by another change of pace — 
an eve^t of.long^ duration." In'^this example^ clap 5^ t: he "boundary 
event" # is the "focal point/ the nucleus of .the rhythm" around which . 
the previous two claps cluster. Of^QOurse/ the focal point jnaay 
occur^ m any position in a grbiip. Indeed/ .the place of ^the nucleus 
*Ibid./ p.- 8-9, . . ^ ' ' / 
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is influenced by nany factors in actual music-the larger structure 
'in which any small figtire may he embedded, the interaction of 

parameters . • ^uSing the underlying metric 

grouping, etc. So, teving made the distinction between rhythmic 
grouping and meter at the out^t, the authors take pains to 
demonstrate that it is often a dynamic interaction between 
rhythmic grouping and meter that defines, even generates the 
particular rhythmic structure of a given'passage. Finally, 
- cooper and Meyer emphasise the importance of rhythmic grouping 
m the performance of music: - . - ^ 

There are no hard and fast rules for dalculatina 
what in any particular -instance the groupina S ^ ■ ' 

Sensitive, well-trained musibikhs Sa^SffS? 

It IS this that makes performance -S^^f^^^t 
■ ^"^^ different iHterpretatio^TwTpieSe of 

ausic possible. Fur.thermore, grouping mav at 

hr?2? J^*^. forced into a clear decisive -patted in 
brief, the interpretation of^^sic— and tSs irwhaJ 
. analysis should be-is an art requiring ^ALl^ 
understanding and sensitivity. V ^ expedience, 

NOW, the intriguing thing- about the exari5,les of "c^^ 
drawing, thus far is that th^se two a^ects of rhythmic structure 
, emerge in such a clear and distinct way and yet they are always ' ' 
separate-the .'drawings capture either figdral or metric features.' 
.The simplicity- of the figure, itself / is undoubtedly W factor- 
its brevity, its restriction to but claj.s and varied durations, 
its unambiguous metric and figural grouping structure. Further, 
it is- not. surprising that a child chooses to, ,or even is only ■ ' ' 

,able;^o ,d,al with one aspect at^at ime! 3uf the question arises, • 
Ibid., p^ 9. . , • ' . 
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faow aoes this dynaaic interaction; so crucial to musical per- 
.formance. develop? Onder what circjimstances can we find- it, what 
explicit forms irill it take, and what effects vdll it have on 
learning and uiYderstanding more complex music? fn the next section 
I will preseni sets of data which hopefully will serve as a 



beginning s£^ towards confronting these issues. 
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1 • . / 

Stepping back again to the mini-world of simple rhythms and'** 
children's drawings, consider the next examples Which were made ' 
by childreri in grades 3-6-. The particular figure I will discuss, 
was one of six that the children were asked to clap and draw* 
Tlte children first listened to ey:h f igur^ played on a drum^^ then 
clapped it back, repeating until the observer was satisfied, that ' ^ 
^ all the children coul'd play it correctly. The next inst^niction • 

. was the same as in the previous Texperiment: "Draw ^ picture of 

«<» . " 

* your ciaps so you can remember them next weeJc or* so scsneone else'^'^ . 

'» I ■ ' • ' 

pould play them." In addition, the children., this time* were 

asked to "put in numbers that seem to fit." Bpt this instruction " 

was given only after the/.had completed their /dravings. and wa*s. - 

coupled .with a repeat performance of each of the figures* -Putting 

in the numbers, then, was a second pass at reconstrlictlng the . 

figure, this time using anqther mode of description* This was 

imiportant for two reaisons: 1) -It-^aye us a change to see if a 

given child's strategy vas simply one possibility .with anothfer 

just as available. 2) It .also s'hed some light on how the 

change in medixam of .description might iirfluence the particular 

feature focus. ^ 
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The. second pass factor together with certain characteristics 
of the figure/ itself , 'produced interesting results: many of the 
-drawings are •hybrids" in relation to previous taxonomy. That 
is^ 2^ny of them include a mix of strat^ies and thus do not fit 
% neatly into one type or .another. As 'k consequence/ they provide 
useful data for pursuing .the ^estion* of just how f igural and, 

metric strategies can -interact or infiuej^e one anpther^:; 

V First, some pure exaaples: ■ . \ ^^T^^"^^ 

y Type II: , - ^ 

•^■pe III: ' ■ ' ■ ' ^ ^ 
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In Example 7.1a all events are drawn witn, the saSe size and 



shape. So, the drawing, atself is like a Type I drawing — a 

' ' - 'i 

series of undifferentiated claps — but, still/ not performed on 
the paper like a^ typical Type I drawing/ The* numberixig clearly 
shows motivic grouping^ There are three groups: .Group 1 (1111),* 
Group \ (222); Group 3 (33). Thu& all the iftembers-of a -single 
gesture .are assigned the same: numbftt and ther^* is a serial, pro- 
gression frcra one group to' the next. Contrast in pac\ is . 
entirely embedded ija the f igural response \like Example 2v3^ of 
tihe earlier set. Example^.: l3is ^clnided because >t. suggests ' , . 
a different, way of chunkii>g ^he f igur-e— i.e a. different 
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^ -interpretation-. •. Clap8"2-3r4' and 5-6-7 are clearly bound together-- 
th'ej^-go together- in. a single gesture/ T^e graphics are similar 
to Exanple 2.3 in the earlier set. Indeed, the iigare is' the same: 

The darkened sg^I^u:eS/ are all events of longer 
duration, but they also seem to suggest .two giyDups of a different 
kind: the first clap is a free-standing groi^ with one member^ 
only; the second group has two meabers both with the same duration, 
ThuS/M;he means -which generate grouping^ especially in this last 
instance/ are differen^ from the means which generate the bound 
together groups. I will return to this example later on. 

Example 3. la is unambiguously durational. Longer durations 
aire given bigger square shapes, ail shorter durations ^ smaller dots. The 
numbering names the two kinds of durations — longer durations are 
named "1", shorter duraj^ions are named "2". 

Ii?^texample 4.1a the unit, time is drawn as a circle/ the • 
performed events as squares. So when there are two performed 
events "for one unit beat, the perf6rmed events are contained / 
within the circle. Example 4.2a is included because it captures 
not onl^ the two kinds of events Q and XX and the two-dimensional 
structiire of 4.^1a— Beat as relate^ to performed events — but also . 
the -proportional relations between two constant time uniis — '. ' 
; ■•the fasj-er pulse (1_2) and the slower pulse (\ \) . 

Now to the hybrid example^: 

..'•W'^.^oolHoo^w'' ' I'lll'lll'l I • 

ERJC - , , 27 . - 
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First sosae generaa cocsaents, after which I will deal with 
each example in core detail. Each of the %brid examples presents 
. a different mix between- figxiral ahd measuring strategies.^ H.l 
»and H.2 are similar in capturing" metric features in the drawing ^ 
fi^^ures in the numbering. H.3 and H.4 are particularly 
^interesting in that the drawing, itself, captures both figuVal and 
measuring features. But when adding numbers, the HTT'drawer used - 
a figural strategy while the drawer of H.5 preferred to focus on 
relative^duration . 
^ Most interesting is that even when the strategy is figural, 

the particular chunking can differ. H.3 and H.4 /Suggest the 
same chunking as ^^,-while H.l and H.2 suggest another way of 
chunking 'the figure. Thus, these are .two different "interpretations" 
or two different "phrasings". The question then 'arises just what' ' 
features of the figure influence .the performer-listener's "inter- 

< 

pretation"? The questioners significant because it is this sort ' 
of difference in .feature focus which often determines differing 
interpretations in the performance of actual musical compositions. 



'All tfie hybrid examples combine Type II and Type III strategies 
in various wayg. 'We found' no instances of Types I or IV combined 
•With other strategies. 
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The drawing^ alone, in H^l unambiguously captures the, two 
kinds of durations — a pure Type III strategy. The second pass 
nuzabering shifts to a figural representation; it assigns a series' 
of consecutive nmabers to contiguous events rather than naiaing 
like events with like numbers. Thus, Example H.I mixes ^ype III 
strat^y and Type II strategy. ' ^ 

But ^gnif icantly the motivic grouping suggested by the 5erie^ 

■c % ^ 

of numbers is different frcxn that found in the ^purely mativic * 
strategy of Example 2.1a: 

■ Specif icalOjf, tiie 'groups iir H.l begin with theT longer duration, 
the shorter durations follow after; the groups £n 2. la end with 
events of lenger duration, the shorter durations goiAg to them 
{ i /3 vs r^J It is a difference in . interpretation or phrasing 

which Cooper and JJeyef describe as beginning-accented in contrast to 
end-accented. The difference in interpretationMn H.iL is probably 
influenced by the. initial metric focus. With the initial focus on' 
relative durations, -.the figural groups t^nd generally rto coincide 
with, to 'be contained within the larger metric units, thus:- 
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rather^ tiaan crossing tit£Br?^i4«3 ^5^^ii^^V£i^'^ , 



Tbns^^the notxYxc groups captured by.jHie: .se^fife^^iss'^ia^ 
essentially icetrip groups/' Sowever, <;^!^i?^tl}^;. seti;r^^^^^ 
(see Cooper anS Keyer*s definitian~^£^"e^);'^ii*<^^^^^^ 
ting, not on tbe surface events. i;t wtmi^ thtCs": asiigzi "oiaabers only 
to each of the 7 dnit beats and in^ addition *?oaid..Sbo>f' '0^ equally 
invariant grouping of the?e ^its into t^ps' inoi threes) i J Tm J3|i JU' 
But when putting in the fiunbers in Exanple H.l, the ciiild is 
influenced by his actions.' That is^ he counts on the - perforated 
actions rather thah counting off or ticking off the invariant unit 
beats which need to be extracted as another dimension of the 
structure. Still, while his focus shifts f rorfTHSasuring to- felt . 
path/ .the initial focus on measuring shows through — the ioiinting 
up of performed actions coincides with the larger (or slower) 
metric unit. Thus, the figural grouping is^ itself, influenced 
by both action and measuring. ^ - . 

So the purely figural focus repj:esented ih 2.1a is ia response 

* ' 4 * 

' ' f . ' * * 

to the qhild's. immediate sense of clustered actions, 'of moving' ' . 

towards the accent or goal. In.H,l the child's initial focUs on ' 
•the regularly recurring accents wliich marJ^ off time result? in " 

motivic groups that take off from these accents rather than moving ' 

towards them. And app2;opriately, the result is a set of. relatively 
, syimnetrical chunks: ,J J3,^ flj^i J'j j- The first two groups are " 
identical and" each group has the same niamber of events. Only»the 
final group crosses over *the metric unit to make an end -accented 
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' f ixi^ catdence bat still cesses out even in neat 3*s, ^he SirEzaetry 
of these f igurai -groups is in contrast to the assjsietric groups 
of 2*ia. There/ -the nuaber of esyents aiid the' Wt of -specif ic 
durations is different in each groups ^ i /I ^i^Sl I ^JX And yet/ the 
6tr^egy for what generates a f igurai group xs equally consistent — 
specifically^ events cluster tqgefefaer in relation to the node towards 
which they move: clap 1 belongs to those that, follow;^ it simply in . 
order not to stand a lone ,^ Thi^ fig^re/ * is a ccxapelling 

gesture because q^t^ relafively Icfnger . duration at the end and 
because of the faster claps which gravitate towards it* The 
^repetition of this gestural group establishes a nonnati,ve grouping 
stihicture chaa^acterized py a total duration of two beats and end- 
accented • The last twQ events be'come a group, then, as a variation 
on this norm — it also includes 2 beats smd is end^accented* 

'jHJnjJj-. .- • 

Example 2.1b can now be' understood as a refinement of 2.1k. 
the first clap is left to stand gtlone, the subsequent change of 
pace separating clap 1 from those that follow. The vaoried final 
group is distinguished from' those' that precede it because its surface 
^vents^have the same* durations-it is a group as a result of the 
preceding context. ' • . t 

Example H*2 is included because, while it is similsu: to H*!, 
this child relinguished iier motivic strategy at the end in favor 

of a consistently durational focus — i.e., the longer durations are . 

• *^ ' ' . • 

consistently named, 3. Incidentally, the -reverse numbering in 
this example (3 2 1 rather than-1 2 3) seems to emphasize the 
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iizpoprtance of tiie accfent generated by. tka longer durations— the 
larger nvnber soEebow ii^lies more weight. In these tenas, the 
perforaance of H.2 would suggest a fine crashing cadence at^.the 
end. This interpretation of the figisre is graphically and ,charSlingly 
reinforced by the descending line of tepees on -^he final three cl^ps — 
or axe tiiey Indian dnins playing? 

I 113 /A3 10. * S^S' eoS;S'^ 

H.3 and H,4 are perhaps the aost interesting examples ai^,' 

ixideed, have the 'greatest implications for teaching and learning. 

We fotind laany examples of this kind- of notatioi?. A crucial aspect • 

of l:hese drawings is that they^ like Type I drawils^s, w^re actuaJJ.y. 

played on the paper. As if simulating the time continuotu/the 

children; moved their hands continuously .across the pager marking . 

off this time continuum with their claps-lines. The result is a 

■ literal spatial analogue of "the temporal relations of the figure. 

And the trace left captures both motivic and diirational features. 

' ' ' ] ' 

The spaces between" lines show relative durations and the Ifnes 

themselves' shoW the events and a visable clustering of these 

events^ But it is the spaces which create this visable clustering. 

.That is, a relatively larger space on each side of a set^f- con-:, ^ 

tiguous events Tforms the- contiguous events into a. 5 • 

group; a single event separated from those <?Ontiguous to it- by 

a larger ?5pace stands relat:^ely Alone. The visable grouping which 

results /is' the samd' as the motivic grouping ejcpressed by Example 2. lb. 
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0 Stxbstitating, %.aw, longer duration for larger space, ve caa txans- 
late the visual- spat i^p. grouping into durational terns: A 
relcitively longer diH'l'tion on eeich side, of a set of conti^tious 
events fonas a self-staiidiDg group of the contigxi^hi^ events; a 
single event of longer duration stamds relatively alo^te. The 
first part of this statement is siiroly amother description of the 
grouping process which vas described eaurlier in tenas-^b^ actions: 
A ciotivic group is *set off by a change of pace and bounded at 
the other ^end by another change of p|jpe.* Thus, ^he time-space 
analogue created by actual mover^ts^l^ika^fi. in an iinaediately 
vlsable way the laotivic groups captured by a figural strategy 
and also the durational means captured By a metric strategy • We 
have, then, another ^xan^jle of the relation between durational 
and motivic features — in this case, one of cause and effect • 
But notice that the motivic grouping o^ these last drawings is 
not thelsame as that found in H.2: ^ 

Indeed ^'^he groixping pf H.2 patently conflicts with the visual^ 
clusteriilg of H.3 and H.4. The 4iiference in J:he strategies 
from .which each of the drawings derives should make clear the 
powerful «fect^f>f the i?riorities given to particular featuresl 
\;f R^eaber -that ^ the drawer of^H*3 began with movonents across 
the page* Heap a^qtidnfe-^ <^n be -cotopsured to the steps of a dancer 
moving ecrass^^l^e ^a^e. The dancer's path is puiKrtuated by the 
landmstfks^.^jSSedJwhe^ (running^ steps arrive at a •'hold": 



Like the child clapping, the dancer's a<?tions go naturally towards 
the -hold", the accent. It is in this -sense, .too, that the felt 
path of the 'fclapped figure tends to go to the longer durations— 
i.e., the groups are end-accented: J j Jl J . 
But, recall, new, that- the drawer of ^canple^.i did not begin 
by actually performing her actions across the page^ instead she 
reflected on these actions to capture longer and shorter durations. 
Then, looking back at her picture with its focus on durations she • 
counted down frcQ the first longer duration to the next and started 
over again.. In this way each longer duration marks the beginning 
of a new grpup; groups thus become begiiming-accented . The priority 
given to metric features leads to a different interpretation.' 

4 But how coiild t-he performer or the dancer project this con- 
trasting groiiping in action? Try to imagine walking .the rhythm 
so that the riinning steps come at the. end of a ^roup — i.e., "with 

the faster steps separated from the holdj ■■ kj O , _^ O 

xt s hard to do; the running* steps seem irresistably 'to' spill 
over to the hold. One. way to keep the ruimlngL-fiteps- from spilling 
over is to explicitly aark eajeh faegijiniiig| with, a stress, per hap.s 
•a stamp. This way the running steps will seem to go down, (in 
sound) from the first stamp and to begin again with the next 
stamp: O ^ . u ^ " * In clapping the 

figure the same effect can be' created by 'simply playirig the longer 
duration " louder : J JT^ ) Jl 
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Froa tliis it shoald be clear that given only durational 
contrast^ a re la tiv ely longer dxxration will natarally create an 
accent and, in action erode ^ the felt path will naturally lead to this 
accent to create end-accented groups* -to transforrii these 
naturally end-accented groups given^ by durational contrast, alone, 
such that *he longer dxiration becomes 'the front of a laotivic 
group, the accent laust be reinforced by stress ♦ . Thus, to project 
,a grouping derived froca durational focus (e*g*. Example E.2) it 
is necessary to add the feature, loudness, to the given contrasts 
in duration". And now the numbering 3 2 1 found in Example H.i 
can be under^stc^&d as directions for performance, too. Cooper and 
Meyer put- it this way: . * , * . 



In this admittedly difficult problem o£^gr<?uping there 

is, however, one fundamental set of rules for the • — - 

organization of relationships within groups: durational 

differences, whi'ch necessarily result in the temporal 

proximity of some stimuli and therefore in the separation 

of others, •teaid to'produce end--ficcented groupings; intensity.. 

differentiation- tends to produce begiiming accented groupings*.. 

Thus, as we shall see, a normally end-accented ten^ral 

organization may i>e made beginning^accented by placing a stress 

on the accent... ^ . ' ' 

Ue can now go one step' further anrl* say that the choice of . . 
interpr.etations between beginning-accented and end-accented groups 

« • • 

is influenced by the performer's initial representational strategy — 

by h'is/her inital feature focus. That is, a. particular interpretation 

will be influenced by" a focus on the natural punctuation 

resulting from the 'felt path of -durational differences or/ 

PI? t'he other hand, a more, reflective strategy with its focus on • 

7 \ - '■ '* • 

Cooper, G; and Meyer, is, op'i cit.", p. 10. " ^ • 
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assuring and' counting of recurring units. The forcer will Result 
in 4Dd-accented grouping, the latter in beginiiing accented .gri>up*ing 
•and will require the addition of stress if it is to be projected 
in perfonnance". Tfais^ then, is an explicit example of how priorities 
given to particular features can influence a. performer's inter- 
pretation (literally reconstruction) of a given figure. And if " 
the performer can freely move between f igural and metric strategies, 
{s)he. is in a position to choose the more appropriate interpretation 
depending, for ex^ple) on the larger context in which a figure is 
embedded or even on the particular character Cs)he wishes to - . 
project. 

' . . . ' • ' ' \ ■ 

Finally it is not surprising to find both motiyi'c and dura- " ' 

' - . ■ ■ .< ■ 

tional numbering in conjunction with- these last drawings since 

♦ 

the drawings, themselves, capture both kinds of features. Tn 

H.3 we see a puorely motiyic. numbering in the second pass. (In . 

-contrast to 2.1a,. the niimbers progress serially within ea'ch group 

rather than from one group to the next.) In H.4 we see durational 

■ I, '■ . ' -- ' 

numbering— all longer duration? are called "5^ and all 'shorter 

durations are capriciously called "01>. Thus, the spatial analogue 

can lead its perf oriher-drawers ej.ther way. For this reason it 

becomes a very powerful vehicle for encouraging t^e crucial inter- 

actibns between figural and metric strategies. 



\ 
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Part III. 2 ' ' 

***** ^ 

In another rather infomal experiiaent ve showed 10 a^Suits 

and a children the .exaiaples on Page 1 randocaly arranged, and 

4 

• asked ^then siinply to clap the figure* The players were told ' 
beforehand that all the drawings represented the same rhytha. 
Bach of the ten participants .performed the rhythm correctly 
almost at once* When asked, ."How did you do that?"/ each player 

• identified either a Type II or a Type III drawing a^ y6he basis 
of his/her performance. 

The purpose of the experiment was to see if individuals of 
differing ages and with varying musical backgrounds would choose 
one representation over ajiother and to see dLf they coilld. decode 



representations that were -not congruent with their initial choice ♦ 
In fact, individuals who "did not read mupic ,(even those who played 

a little "by ear"), always chose^Type II drawings. Those who were 

* s • ■ 

performers who did read music, invai^xably chose Type III drawings* 

** ' ' . i . . ' c 

,In addition, participants spontaneously rejected^drawings of .a 

type different from the one of their choice; ^They insisted that 

such drawings -were Wron^ or else must be a. different 'rhythm. 

Once again, then, we found the disjunction Wtwe en figural and 

formal strategies and in these pure exas(^le^ a resistance even 



to the possibility pf "shifting focus from^^e to the other. 
Instead, participants often spontaneously T'fixed up" drawings 
they had labeled "wrong" so as to make them congrxfent with their \ 
own strategies* They could not initially shift their focus to 



laake it congrueat with the strategy represeiited in'.a drawing that 
was Bon-congruent with, their own. . . - 

Only later,, and often with considjerable difficulty/ some, but 
flof all particijiants were able to integrate the 'strategies ' 
sufficiently to see that each type captureid diff er'eht but valid 
features of the figure. I will return to,the significance of • ' 
this point at the end of this se^jtion. 

* 

K0st revealing are the instances where individuals fixed uj> 
the drawings to -make then fit their own strategy. In these situa- 
/ tions, participants doggedly maintained their inital figural or 
. fojngai mode of representation, imposing it often j^ith consDderable 
imagination on 5 drawing of another type. 

Pbr instance, one adult had played the rhythm f :5.0m > 
Example ?.i; said, "HoW can Example 3.1 be the same rhythm a^ ' 
Example 2.1? He then suggested that: "Example 3.1 starts in 
the wrong place.. If you. begin with.the two small triangles, ' 
then you can wrap it around". < . • , 



In this way he neatly imposed. Type II strategy on a Type, III 
drawing. That is, he f oUnd in Example .3.1, contiguous, like shapes 
which matched his way 'of grouping tfi'e figure into -mot ivic chunks.' . 
He had only to "read smaller- shapfes as slow and larger shapes as fast 



Another JPype II player said of Example 3.1, *The two little 
triangles are an 'echo and the piece ends here? . * 



. A' Type III performer on the other hand^ suggested that 

T ' ' 

Example 2.1 was •hard to play". ""The 5th clap is wi:ong because 
you have^ to wait longer there; it's' hard to play it with a short 
clap £here." His performance was; J J 17/" J J JT/" 
He thus decoded and performed the Type II drawing as if it were 
a Type III encoding. He assxHned that^ like a Type III drawing, 
larger shapes stood for iarger durations ajid smaller shapes for 
shorter, and he > then actually played the drawing quite literally 
xn those terms. His strategy, 'in txirn/ led him to conclude that 
the 'drawing did not properly represent the rhythm, "it was wrong' 
not his decoding. In^ontrast to Type II- playelfsT th\s. Type III 
player made no^ attempt to fix' up the wrqng drawing; he simply • 
performed th^ set of durations in terms of his faode .o£ represent 
tation. ^ . r"" . ' ' 

'From these examples it seems quite clecor that performance, 
indeed understanding,, of a drawing is in terms of the depeSer * s 
representational strategy. If. the encoding strategy is non- ^ 
congruent with his own, the decoder concludes that the encoded 
message is wong, is incomprehensible, or he reinterprets the 
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representation to *iaake it congruent with his own. Even though m& 
partiapants had *bken told that all the drawings represented the - 
^ same rhytha, none engaged the possibility that ' his own represents*^ ; Vvl' ' 
tional strategy might be different frc^ that of the encoder or maii:--'^--^f 
an effort to discover wh^ the dif f ereiice might be.. " 

■ The next phase of the experiment focused on just Siis issue.' - ;/ ' 
The various representational strategies were explained to ea^ch ^ • 
. participant. The features captured by drawings that' were not 
congruent with the one of the participant's choice were carefully * 
described. We were especially interest6<^o see-if participants ' - ' ' 
could br\d^e the gap between Type II and III. m each case the 
participant visibly resisted giving up his own mode of representation— 
i.e., restructuring his way of thinking the figure and thus, shifting 
his fdcus to different features. Most interesting, when . restructuring 
fran Type li to Type:ill did occur, the participant turned ."against 
his previously favoWd drawing. For example, a participant who 
had -originally played from Example 2.^ on grksping the features 
•captured' by Example 3.1, said,- -^ffhen Example.2.1 is wrong.'" . ! 
Another player managed to make the shift quite explicit :^bJ^ 
wcman who was initially a Type II performer, and who described ' ^ 
Example 3.1 as showing "an echo", drfw Example" 3.1 underneath- 
Example 2.1 and said, "They are the time in between." Her focus 
shifted from motivic grouping to measuring durations. 

. " • • 40 



To trace the whole prdceBS, .tlje following is the history of 



one college student's bSxavior during •the exprf^^ent. He l>egan by 
playing from Exasrple .2.\. When asked how he ]cnew how to do it, 
he said/ "Well, you cem see that the three little opes go. together.^ 
He then xdenJtified Kymnples 2.2-2.4 as siT^llaur*^ 2.1 and "typically 
rejected ilie others as wrong. When shc5wn how to decode Exairole 3.1, 
he looked confused and said, "I really have to re^range lay head." 
Curious, then, a±>out Example 4.1 he conjectured that, "The three 
little ones* (in Example ^.1) egre^ the two dots AND the circle but 
dt doesn't -go on rights. There are.. to6maiiy circles and the dots 

' V . ' O O @ 0:0 6^0"^ ' ^* 

are in the wrong one*" " Like the^ other; participants, he found a,, 
way of decoding the drawing so it was congruent with his original 
Type II " ' decoding strategy~i. e. , eaptur.ed -motivic grouping."^ 
He then simply ra^e^^ed what he couldn't fix a? wrong. " . 

Finally, it was only the adu:i^*tg, and not all of them, who' 
Vere able^^^Co grasp that each drawijig when taJcen sepaurateiy, captures 
a particular feature, a. particular dimension of the structure -vhilp' 
in their collective capacity they create a multi-dimensioffal 
description of the structure. To grasp this collective aspect 
of th.e d-rawings, ctn individual must be willing and able to shift 
•his repreSentationai strategy. Moving through the drawings,' the 
^perience 'is one of flipping from one set o^featxxres to another, 
each Aime f oi:rusing !on and apprehending new features and, indeed, 
a different structure. 
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But to acguixCTthe^aijirity to flip fiSSires -requires/ first 
of ill, a willingcfess to accept the possibility that tJjere' are 
-other featurfes than those whicl^^yoti initially gr4^--to entertain, 
the notion that there is more than one window to this little .\ 
world. The willingness there, you r^st also have access to those 
features which are not included in your spontaneous representation. 
Th^s was not possible -for all participants. The young- 'children 
difficulty with metric repjeesentation^ and, as I shall show, 
thU was a question of the ,^elopment of fundamental cognitive 
toolsr? The professional musi-cians, for quite other reasons, had 
trouble' accept^ing figural encoding. Naive Type II adults proved 
the most willing and aSjld to shift strategies but .even they tended , 
to .hold fast to "the rigJt answer" as they turned^ agS^st their 
initial Type II decoding/ 

Thsoe who could grisp the richness of description in the 
•collective set saw that nbne of^the drawings was\^ cccnplete 
de^dription of the- figure, that only together they captured the' 
varied facets of- its- strucCl^. These participants either h^d, 
or were how .on the way toward^ a higher level strategy 'that could- . * 
integrjite both figural and- formal features. 

In. •>part HI ■ ^i have shown various ways in which figuraJ 
and metric strategies can interact. Thfe hybrid examples, illCs- ' 
trated how a particular mix of strategies and the priorities given 
each can inflSence the way an* individual thinks the f igure— e.g. ' ' 
metric focus can. Influence' thes way the performer moves through ^ 
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felt path. • ' ^ 

In the encoding-decoding exj>erir:ent I showed how an individual's 
decoding of a psurticular neasage will depfend on his own encoding 
strategy. If there wats incongruence between encoding and decoding/ 
the participaint rejected the encoding as incoci>rehehsible / fixe^i 
it up to natch his own r^resentation or concluded that it was . 
singly describing a different rhytha. None of the pairticipants , > ► 
initially considered the possibility that the feature focus of a 
particular encoding night be different from his own. The oppor- 
tunity to shift focus was met with discocafort; only a few. parti- 
cipants were both able and- willing to flip from one strategy^to '.. 

another. Finally, I suggested that* with the ai>ij!J.ty to integrate str'a- 

• . . • * 

tegies the individual can gain the power tp manipulate the figure in his 

imagination r to chose one interpretation over another , or later 

even to transform, the figure into a new, but s€J.li related on^ 

as he isolates features keeping som'e' the same but changing others* • 

In the next section I will discJuss the impl-ications of this 
ability to isolate features, to integrate them.ib new ways and 
thus to arrive at a new reconstruction of the '"same" phenomena. 
Particularly, I will show the implications "of this higher ' level 
strategy for tlie performaiice and understaniding of music and .also 
some implications for teaching and learning in other domains as . ' 
Well, * 




. ' Part IV. 1 
^Apations for teaching a^d ^.earning 

• Before p352BgiBg Xnto -this discussion, I would like to sunmarize" ' 
>as clearly as- possible tfae distinctions between the two strategies. 
Figural strategy is based on seixsory-aotor response, on a felt path 
gefaerated by ^bodily movement. As it develops over time, this felt 
path becoaes more highly articulated, its representation captures 
Bore distinctions and more landmarks—it becomes iaore specific,' 
more refined. But. still, figural str^egy mai^itains a focus on 
contextua'l functions which result from the ordering of events 
and their durations within a particular figure. 'Metric ' strategy is based 
on th^s.^lassification of events according^ to durational in variances. It 
provides a scheme for naming events regardless of contextual function 
and regardless of the position of the event in a particular- [ 
figure. Thus, events with differing functions ' (beginning , ending) 
will be the same if they share the property, seme position in the 
metric grid. Metric strategy provides,' then, a single time" through • 
which to describe the vari^ times 'of - the', wholes \ '. ^ 

I have tried to d^nstrate that individuals tenS td operate 
in one mode or the other even rejecting as^irrelevlnt or wrong, ' 
features captured by a strategy other than their own,-. At" the same 
'tiAe i have stressed that both |:inds of features are valid "aspects" 
of the structure and Iiinted that both are necessary foi-productive 
.learning and for intelligent musical petf ormance "and understanding. , 



The trick/ then, is to use one strategy to enrich the other; 
metric or fonail strategy provides access to abstractable features 
*to the separation of elements, and therefore to new means with 

which to builcl relations or to understan^i those which may be at 

>. * * 

JEirst incoctprehensil>leM. Formal learning thu< leads to the 
"surfacing* of featiires which may have been hidden in their 
immediately perceivecl.v 'fused relations. "This kipd of looking at 
the phenomena, rather than directly responding to its effect 
leads, then/ to awareness of new features* These new features can 
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later becoce integratea Into ianediate apprehens^p««:3irtect, figurai 
experience is enriched, nade nore coaplete,.^haps even restructured.' 
Tn this way, too, affective response can be transfotined. "What was at 
one tine a bpring piece can later* becQCe ' a draiiiatic"^piece sinply" 
because the f enures crucial" to the drama are now accessible, a 
^ functioning part of the context. ' " 

Turning now to the possibilities for .intervention, we considered ^ 
all the data I have described thu^" far, and tried io design a 
teaching- learning situatioji that would lead children towards the 
ability to flip focus and efentually t6 an 'integration of the two 
strategies- Our own str.ategy was initially set off by certaiA 
specific aspects of tte data- ^he clear disjunction between' figurai 
and metric strategies seemed"" associated with' age .and development. 
The two' extremes of the strategies we found only among the two 
extremes in our age groui>. That ^ is ^ Type 1. drawings were* found only 
among the ver.y youngest ihiidren,^6 7 -y^r olds; Type IV drawings ' 
were- ib'und 'only among the oldest .ohiidren— 11- r' 12 year olds. Then, 
in the decoding experiment it was clear th^t the"'yojinger children 
would not accept jaetric representations as valid* nor c^iild l^hey 
decode TypeP IV drawings at all.. In coijtrast, ihe older children 
and -the adults seemed only. to need another Vehicle of description 
.in ofder to shift their/focus from, figurai Wo, njetric. features. Given" 
another notation, the adults could [ {it .somewhat reluctantly) direct 
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their attention to these other features of the figure. ^Thus, 

they vere quite capable of thinking in terns of 'an * invar iant 

iinit/ a single time that vould apply to all events and in relatio^t 

• * 
to vhich varied durations could be consistently- described. The 

adults clearly ''h^d*'' the concept; it was easy, i^y analogy 

with its opera^^n in other dooains, to apply it to this set of 

phenonena.. For the yoimger children it was emother story. Put 

context of general cognitive development, it seemed clear 

that indeed> a cognitive leap was necessary to bridge the gap 

between^igural knd lUetric representations. Centered in their own 

actions, their felt path fSt" performed events, the younger children 

could not distance themselve^froicL, reflect on, this sensorimotor 

mode sufficiently to capture an tinder lying .invariant tmit which, 

thougji generated by the performed events, i?. not actually , present , 

in them. 

A more extreme version of behavior tied to action may make 
the deveXopmentai issues more clear. We found among the drawings 
of the youngest children {roughly 4-6 years old) pictures which were 
simply a series of sguiggles or -jagged lines, they showed neither the 
correct -iiumber of events nor iny indxcatiori of grouping: 




• Thes§ children sinj>ly played-drew sbae motions on the paper. 

IJl contrast to Type I drawings, the trace leff shows only a Series 

of updifferen€t5ged events. Even the graphic use of a ^atial gap to 

capture the larger motivic chunking of the two repeated motives, 

as in Type I drawings, is entirely missing in these drawings. * 

We see only diffuse movements across the page — time marked off by 

an undifferentiated flow of events. . • ^ 

In comparison to these earlier drawings. Type II strategy 

can be seen as a highly developed and consistent mode of representation 

But, still, as long as a child remains centered in his own aetions', . 

first tracing ^hem on the paper and later articulating them Into 

figural chunks, his focus remains on the relations* among immediately 

contiguous ev,ents; it is dependent on the fixed ordering, bf events • 

^rather' than on relations to a fixed reference* Piaget gives, the , ^ . 

• * • ^ 

term "perceptual" or " "intuitive"' to this earlier stage of development , 

and describes what I have called figural groups as '"perceptual' 

structures", or "percep^al sets."' ' \ 

Th& construction bf "perceptual structures^ involves: " 

Acts which consist solely in Coordinating successive , ' 

perceptions and (also successive) overt movements (wH^h) 
caij themselves only be reduped to* a succession of sta'tes; . * 
linked by bri^f anticipations -and reconstructions, but 
never arriving at* an all embracdng representation; the 
latter can only be established if 'thought makgs these 
• • states simultaneous/ and thus releases them from temporal 

sequence characteristic of action.^ . " ' • ^ • , - 



■Piaget, J., The Psychology of Intelligence ^ 5. 120, 
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^ut there is an importamt difference in the tasks involved: Piaget- 
is describing, here, the behavior of pre-operational children when 
confronted with the task of sorting objects that "go together" ^ 
by^ invariant property (color, 9hape) . , Given an apray*of shapes 
of varying.. color s> a strategy influenced- by the child's particular 

f . ♦ * ^ > • 

"temporal segguence characteristic of action" is, of course, inappro- 

' ' ' * ' 

priate to .the task. Typically it results in the child stringihg ' 
together shapes in a long chain,' shifting from- pne. property to 
the other or even building "a ferain" or "a house" .as he moves_ 

, through the array of objects in 'a kind of "felt path". " But When 

' . . . - / 

the task is one of 'reconjstructing the "good' perceptual forms" of" 
rhythmic figures, a strategy which_focuses on ^"situational properties" 
on "temporal sequence"^, oii "successive pexceptiohs and successive 
overt movements" seems entirely, relevant, -Thus, we might have : *- 
expected to f iiid the' reconstructions characteristic of Type II 
strategy ^oincidi-ng deveflOpmentally with the' construction 'of those 
"perceptual structures" 'which .pre-operatidijal .chi'ldren^raake when ' 

• • ^ / * * — — — , , , 

confronted -with the classification task. ^ But remarkably the fully 
developed f igural strategy' reflected in Type 11 drawings oqcur*^ 
onlywhen children are well intQ concrete operations.' Only then 
do they capture the relatibns ^hich articulate the structure into 
motivic or rhythmic groups. And this, is so even* though these 
groups, a're generated by the particular arrangement of durations, • 
by events that ."go" together* as 'a. refetilt o'f ^heir "situation" r- ' 



i..e,y as .a result of the' particular contextual embedding in wHxch 

they* occnix*. - " ^ . 

• * *^ » 

A parallel that cases to mind is the extremely close develop- 
mental link between seriation and classification. In the seriation 
- tasK the child starts off with a highly acceptable -good perceptual ' 
form" which he is asked to reconstruct. Classifications, in 
contrast, are hpt only independent of such perceptual . forms 'but 
the child is even hindered by a tendency- to be' influenced into • 
making good "perceptual sets". Thus, one might think that seriations 
would occur earlier than classifications. But in spite' of fhefr 
differences, strategies which 'deal successfully with both the seriation 
and classisification'tasTcs are marked by similar developmental 
turning points at ages which ate roughly the same. ^ . " . 

Type IV strategy is also the result -of clear developmental 
growth--i.e.., -from the comparison of durations one -to the' other - 
in Type JII drawings to measuring exact duration in relation to 
an invariant unit ^ime in Type IV drawings. Indeed, Type'lv' 
strategy seemS^to require the same kind of operative development 
that Piaget has observed in .the child.^ s construction of the 
notion of time as it functions in the -fauch more complex compiiat- 
tional relations between duration, spee^ and distance- covered. 
A fully developed metric strategy similarly requires the child 
to distance himself from immediate, experience, to remove events, 
from the particular' ordering in. which they occur by making* them 
simultaneous in imagination 'and by 'comparing them with an invariant 
grid. vThe development, into mdtric strategy, must w^it until: 



9 ' * * • * # ' ' 

Piaget, J. and Injielder, B. , Early Growth, of Logic y pp'y 2-90-295.* 



..•teaporal relations are merged in 'the notion of a single 
time^ or the point at which elenents of a ccxaplex^ sltb 
conceived eis constituting an unvarying whole or the ^n- 
- equalities characterizing a system of relations are seri- 
alized in a single scale arriving at a system which-.is 
both cotopiete in itself an^ indefinitely extensible. 

But interestingly this capacity -may at the same time deprive 

the listener-performer's experience of the qualitative effect of 

these relations. Piaget^ himself ^ emphasizes the necessity for 

coordinating the two modes of representatiorf^ 

We must establish a mobile unit that lends itself to* 
repeated application (iteraCipn) and to substitxrtion 
-,for any other unit in the ^eries £the invariant unit 
time}. For example^ the; unit'. A, might be such that we 
can say B-2A or C=3A, etfCi Now since that duration can, 
be substituted for any other, it loses its distinctive 
quality * So as soon as it comes to distinguishihg be- 
tween any -two A*s (e.g., two different hoxirs) yie are 
forced to reintroduce their general succession in the 
f<^rm bf the precjf e,,Qr4^r in which the identical. motion, 
X, was repeated.' 



^^Piaget, Jean, The Psychology of Intelligence , Littlefield, Adams 
and Co^i, 1960, p. 13^. ^ ^ 

^^Piaget, J^, The Child '^Conception of Time , Basic Books, -Inc., 
1969, pv '175. , ' ' ' , • 

Or cofapare*the. distinction with this comment of Wittgenstein: 

Consider what makes it possible in the case of physical 
objects to sp^ak^of two exactly the same, jftfr example, 
to say "This chair is not the one you sa\r here yesterddy, 
but "is exactly the same as it." Wittgenstein, Ludwig, 
Philosophical Investi^tions , The Macmillian Co. , 1953, p. 
•fhe whoTe question of repetitionf of the "again* phenomena needs 
further investigation. I will turn tdl this issue in the subsequent 
papers. \ • . 

^^I ato grateful to Hermina -Sinclair de- Zwart for her careful reading 
of. the manuscript and particular ly- for her very helpful suggestions 
in this section co^ceyijing' the. relations of, the" data to development 
■ and to the wo^Ic. of Piage't .. . . ' ' • 



so while Type II strategy seem? to focus on -something like 
' "perceptual structures- and Type IV strategy on measuring and 
classification, both. occur' through a process of growth 

, and development and both are necessary to a full 'representation ' 
of rhythmic structures. . ' ' 

In designing our. teaching strategy, then, we needed to 
.consider:two fundamental aspects of our data: 1) both strategies 
provide powerful tools necessary for representing- even simple • 
rhythms; and 2) .the cognitive capacities -necessary for metric 
sfnategy are probably inaccessible to the youngest children. We 
thus focused our attention on what seemed to be "transitional 
children" -Tf or example, those who had made -jiybrid' drawings. ' But 
in trying t^o 'show them how metric stral^egy worked^ we Were- deter- • ' 
mirfed to giv^ the 'children t:he power of these formal analytic tools 
without depriving them of the equally important capacity they wefe^ 
so adept at;- namely, 'their responsiveness to fontext/ to fufictiok 
and to the ^qualitative' sense of- gesture and fcovement through time- 



space. Thejii^erence is almost one of becoming and being-^-^f 
change (gets faster) in contrast to static definition ^Hwice as 
fast),: • ' ' • ' • , / .-^ • ' ^ 

Since the spatial atnalogue notation so powerfully captured 
both kinds of features, we chose it 2ls the best vehicle of • ' 
description. To bridge the gap between action emd reflection on 

• - • . - v» 

/ • • • 

it^ we presented the representation, first, in an ^action mode. , / ' 

Working in pcdj?s, -I .^^ . o'n^, child, pulled a piece. 

of paper slqwly across the table while the bther played a rhythm by moving 

his/her crayon ^^up and down •'In place", over the moving pajper.&oing' back 'to 

the beginning of the trace. left, the drAwer then played a» steady b^afc 

in the same way. If drawer 2md puller managed .to maintain the 

"'•^ 

same pace, the^ same tempo, the' result war a two dimensionatl 
drawing:- . ' • 



Thus, through their actions they could capture the features of both 
figural and metric structure. The initial "performance" captured 
figtiral groups defined by the larger space-of-time between eve nts. 
The second pass supplied thfe invariant unit. r Looking at jbhe 
result of" the two performances, the children could see directly' 



the coordination of ^i>feat* and piece. With this c6ordinated^ picture 
' ^ ' * • -4 . - . . ^ - . • 

before thea^ now in a static representation , the translation froa 
A . , . ^ ' - 5j \ 

. ^a •spatial analogue t\> a metric representation was quite siii^^le* 

The • strategy was as follows: all events that equal the 

unit beat stand alone • Events that together equal the space-time 
** 

of. the. unit beat are^ung together vith a beam/ thus: ^ 

. m il . -pircf J....:.-.--- 



Indeed, the translation led them to standard rhytim notation (SRN) 
wbicW is 'Simply a particular way of encoding metric features, 

'In this way the child actually sees the transformation 
from a figural drawing into a metric representation take place^ 
before his very eyes. His movements first generate a visable figural 
grouping along' with a picture of longer and, shorter durations, "^he 
second pass coordinates the beat with the piece. Putting on the 

r ' • 

beams / shows the exact duration of each event. At the. end. of the prqce 

the figural groups of 3 C III > are transformed in«9^meakured 

groups t>f 2+1 CHI ) . He has parallel descriptions of the "same" 

mater ial-^^he^ the jo'eana the other the effect. Thus* the ' 
• , — ' 

process allows the. child to move back and forth from figural to 5 
metric to "figural represents^tion — he is practicing the integration 
of the two strategies. In addition, th6 process i? .extendible to 
more complex figures;^ it 4^" generalizable to any set of durations 
because it i^ based on an underlying principle — the invaria'nt grid, 
the beat, as a unit of m^asurq. , For example, such figures as this 



w^re jiKt 'ais 'notatal^ie as^ S$splfer, dSep' ^>«Jiicli included only two ' 
k^^ds of 'durations an^d only prQi>drtional ]rl^at:ion8 among jtbem: 

■ - 1 iin- uim M r, . . ,H in J JJID jjJ 

. -i' 1 1- f- t 1 1' ^ • ' 



^ , But stil!,^ Ui^^ procedure always starts with actually playing 

Jiqpro 9iT'the pdper and ends With a metric rej^resentation that 

•m yt^vf il the features hidden in, but responsible fbt, the 

lij^it jhI figural representation. . 

« • ^ • • • 

.Bui for thel^ounger children it didn't work. They could make 
th^ two-dimensional picture as lOng as t^iey v?ere actually ^doirig it — 
i/e.^ with paper-puller and crayon-player. But, when they tried 
to V^«*onstruc't the relations without actually p>aying "it on tiie 
paper, they failed. The initial spatial analogue they could taake— 

• since it is^ after all, still a playing-drawing activity. But they could 
nut coordinate " the beat with their initial drawing in their imagination — 
i.e., show whpre the beat coincided with the piece wijbhotitv • 
actually doing it. . The reason/ as discuss-ed earlier/ jsepaed 
envbesided m their general cognitive develoimient* . . ^ 

' As ^ result we concluded, that these younger children should be en- 
couraged. to /j^Jaborate on and to enrich their figural r€|>resentation. They 

*y7?iiould be <iiy^c>n J:he opportunity to malce further articulations, . . 

•'4,0 discrimipate among figural features^ and to invent other 

designs. We should not try to impose on them the metric strategies 



'ERIC. • , V 



, Of standard hot^tign.. «hile they co«ld c^tMniy l^n to read 

■ , 6R!^ they would at this, stage of develojxaent be iixaited to 

; , • decoding it as a set of i^. That is, the^. conld. learn that a 
: • - certaixi pictu^^e^ iurationsVdunds a certain way. The. ne=:onics 
. «ften used ^in schools (ta ta ti ti ta) are aiK^ther neans for : 
encouraging this Ocind of iconic .^coding-decdding. But to us 
it seeaed nore ixipprtant . fof the children- to ext^ their f igurai 
% • strategies, to develop then sq''that later on they could make ' 
• use Of these highly developed skills, integrating them with - 
metric repr^^ntations when these were easily accessible. 
. . i^e were further convinced not to mpose SRN on the younger 
chilHrIn by watching, the probien^s they encountered when trying 
. to decode it . SHN rests on~ the same strategy as Type IV drawings 
. but it is a more c^sapleteva iaore inclusive code. Because" it 
provides, in its code, a ruler, a' single fixed reference, with 
■ ' • - the decoder c^n describe the duration of, any ^nt in a " 

' ' figure or a whole piece, it is perfeptly effeciiv^ in telling ' " 

■ the-performer just .hbw long toVplay ea<<fi note.' It is,. tlfeL. ' ' 

- . a practicarl .and necessary set 6f instiiibtions- for performance' ' ' ' 
within the single diien^icn* which it captures.'. However, ifs- \ 
graphics,-^ like.metric dra^ing^, obscure" f kgurai relatibns" and/' 
thus confuse f igurai decoders.' ' •' ". - . • * 

^ '.In its ^iiaplest ^forit^; ;as, we iiave .seenl ^ . - 

• . ^encodes. the Relation vWpareic^^^^ »nit tUme by;.-, 

hanging together with W b4ap all' dtkatio^^^^^^ \ [ 

^Jirhiph.togethfer equal the.unit' duration. F6r eKamb'lei ' 0 ' - 

V;' . JT?/? •:;5f3'^ jOTl/ i, graphite' then- stands' for ^n 

' ; • • * ; , ' / * ' - ' . • • * 

' ' • > ^ ^ . • 
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aggrega±ipn of cbntiguoUs eve9ts/.idiich together efeial the unit tiae. 

' ' ' \ 

Bat, because SRH.teQds to obscure figural grossing and 

because it also does- not explicitly escpose the relation\of beat to . 

* ' • \ • * 

piece,' {as^Tji^e IV drawiiigs 4o) SRfl tends to create specific . 

probleas for the figural -decoder." Naiaely/ the iigural f ocik of 

the perforEer leads* hiia/her to tead the graphically aggregate 

iaetxic units as standing ^for aotivic aggregates or xaotivic cimnks!b 

For instance/ consider the following notation for the exaiaple in ' 

Part I: " " . ' * 



jlj;ipj]];2)i 



The graphics of SH? aggregates events" according to the hierarchic 
metrdc structure of 'the figures Beams i- Si ■ ) indicate 'an 
, aggregation -of events in relation to the unit time; bar 'lines 
X I 1> indicate the next higher j(or larger) *aetric Tunit. t3ie 

' : - u. ■' ■ ■ 

aggregation or uni4^ 4>eats again loto twos sJaJdng a 2j1 ratio ' " 

' , , -, * » ^ . • . ■* » ' 

* thjroughoijt. this tei^rai hierarchy. Figural decc^ers, however, 

see these signs not As metric units but as statlciriq figural chtmks.. ♦ 

The they read as "g^tting^ faster "'but also as "going together" 

a contained gestu2;e.^ Now' in order to -make this pair*go together'" - 

.asf a figural' group, the figura^l decoder makes a p\use, a gap before 

.and "after, it to -separate the 'supposed chunk from the events .on^ 

^eithferjfiide.^ /Ehusithe f i^al^decoder systematically imposes on 

. • ■ • • ' .• • • • 

the S8N ^d3rawin^\tlK«e'fekturiB8 which,^ inlhi^ ^trat^y,- generate ' 



. f igural choiiks. -That is, a' flgpral .c^mnk is csbst typically set^. 
■ 'roff by a cbang'6 of pace whiclt» "gets* faster", separating these" 
t - ^^.^^ events fr<xa those preceding. In turn, the f-igxira! group - 
is bounded the end by anotfier change of £>ace, an event again 
of longer dxirationT-ffl2i)^g a ^freje-standing, chunk. The f igural 
decoder r seeing* what looks like a chunk/ siiaply laakes one. The t • 
perfornance which results is soaethix^ like: 

*The metric notation when decoded as pictures of f igural groups doubly 
interrupts the actual f igur2d. grouping which we saw displayed Xn 
Type II drawings: 

. • . . f-tt Lf|f f If Utf 

, The first inner . f igural ^rojip is interrupted by the bax line, the 

jsecond by the ^eacied events and the baa: l-ine« In turn articulation 

f the two repeated figures is r^t captured at all inr Si?N; there 

is ^o graphic gepara^ion between the two' repeated' segments, no 

indication of this chunking wliich evpn T^e I^drawers captured.^* 

. '-^ . * ' . " • \ / . ' ' 

So we see/ ^h^e^ "ancJt^er ill^^ktrii^n of Incdngruence between 

metric' ehcodii^ and fi-gural 4et?odiri^J' ..Indeed, 'it is quite similar 

to th6- behavior we <Jbserved ip the *e«>eriiQent described in^i^aJrt 111*2. 

* * That is /.,fi,guial. decoders impose on ^ aaetfic encoding a strategy 

' • • ' * . . : \ ' / * ' , * • r , . ' \ 

^ . . which giatches " their owp strategy /of .eijcoding: " ' , .-v/; 

A3id as in o^r experiment/ explanatioh of metric encoding tin tiiis 

y • . ^ ^ ' y- - V 

" latter^ case, ,SB2J)' is not grasped by the youngest children b^ause' 

'^-Timong adult^'we foiHid a^ kimd o^i'ev^se. incdngruencS: cdlleSge*^ 
A ' stpdeAts ^ who said . tfaeg^ could, °ge4d music /% ^w^rote- the rhythm//''^ ' - 

r. ; . ^ , i iTti^yyiJi. ^ ^ . • ^ ^er^ We see- j?ictures* - 

W of'note? -Ijfeing used to xjepresfeht figural\groupAng%rd*-fi»/ t he ' even ts, 
• " • that go* tog'et ifer are Boupd *t»gether^ gr^yid^^^ (aV in Hl3 i^LiU " 
*y 'HowdyeT/. an .SRif decoding •ojE' thia.^drawingVwbuia^ the 
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thex cani^ot. d€Sal wi,t3J 4t»" principle, jMuiely^ -*bat tiiere.is an 
'-invariant ^it tine ased as a fixed reference wiih which to neasure 

• ' - the v^ied durations regardless of their contextual fanctions . As 

*, ' • ' » . 

I have pointe4 out/ young children can be taught to read given 
patterns, of SRI3 aS" icons y 'a kifid of picture -vocaUbulary of rfaytfaas. 
But then .they will be liaited to the pictures they have thus 
i learned by rote. The habit, of rote 'decoding nay also nake it more 

difficult later on to grasp the principle of SRN so as to extend 
it to any .set of durations ^ .to the hierarchical aspects of 
tjetric* structure. And most ii:5>ortant/ an early emphasis on SRN 
laay feven inhibit the use stnd developcaent of the child *s nattiral 
figiirai strategies. . . . ^ ^ 

i would suggest then^ that it would be more productive in 
the early grades to conceiitrate on nodei of instruction -v^ch will 
'encourage children. to develop and refine their natural iigural 
skills. If. listening/ playing and invention are combined with 
visually reconstructing What is' heard ^xA played,, the ^hild may 
naturally move, for '^xample, from the random sguiggies characteristic 
'of the- youngest children, through Type- 1 drawings "to Type II drawings. 
Then, %ater on, xihildreir ian easily and produptively add metric 
■ - / re^^entationff- to their, well developed f igural representations . 
./v' ■■ ;fehis poij^ encouraged to flip feature 

f-": ; ^td'fabeiy-'restE^ descriptions and through this 

.-' P^3^%f^l^ to.:e|u:ic^^ -understanding and response. 



, Pijialiy, this capacity to integrate 'possible strategies of 
'structuriixg and representation constitutes/ as Piaget and others 
have sbowi, an important step in the child's general cognitive 
developiaent..^^ Indeed, the study 6f jnst how children, themselves 
become aware^of their own laodes of ' ^presentation, tteir o^ 
-windows to the world" and just how these nay shift and become 
integrated, can provide crucial insights into the processes of . 
learning. ■ Despite the many different forms that these shifts 
and interactions can t^e in various domaias, they could well 
all have something in common. Thus, a^I shall " suggest in the 
next section, such distinctions as those reflected in our data 
could hfelp to make our grasp of these common- mechinsims more 
sure than it ijs at present. ^ " . ' • 

rlf^^i^^^^^^ii^' Inhelder., B.; Sinciair^de 2wart, H.? Bovet, M.; 
il^^LSf Peygloprtent of;co ^ition. Harvard University Pre^s 
.cnapters 6 and Conclusions. . ^ . 



' . Section IV. 1 
Sose Speculative Ii^lications ♦ 

III the previous section I showed hov developaental theory . 
could suggest ixsportamt criteria for vrtien to introduce what 'kinds 
.of interventions. At the sane tine I have tried to/ enphasize 
that while younger children aure linited to figural" nodes of repre- 
^sehtation, figural strategy is not linited to youri^er children; 
indeed/ f igxxral strategy provides powerful tools for processing 
tbe-yorld ev^ into adult life. I would like to suggest now that , 
traditional schooling tends to encourage the separation of the 
two mode^ (almost into public and private worlds) 'instead of 
encouraging strategies in "frhich one can be tised to enrich the 
other • \ » ' • 

A typical instance of this sepauration into two worlds is 
encounter-ed in first learning to play a nusidal instrxcaent. In- 
stSruction traditionally begifas with learning how to. r^ad standard 
music notation. The emphasis during this time is quite reasoneibly 
on counting playing the right notes "in time", .keeping 'the beat. 
As a result students typically play rigidly, at .first, doggedly 
decoding in terms of the metric grid — every beat 'Is raaurked, every . 
downbeat is doubly marked. But soon'-the student is admonished to 
play "more musically" to "phrase", or even to "play with fe~felin§". 
This mean?,* {.ip, op: terminology) to find (or re-find) a figural 
grouping whitrh is often obscured by the singular focus of SRN. 
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But strategies for getting -froa SRN to '"phrasing- (i.e., fron Betric 
to- f igural representation) , fax. using one to 'enrich the other are 
rarely nade explici£. The student- is left to "intuit- "such strategies 
by hiaself. Through iai^ation, (s)he oust 'somehow put' together a 
series of particular instances or particular local instructions in 
which the stcrt^y nay be' embedded "hopefully arrving at the ability 
t<J integrate the notation with "phrasing" , in new situations, with- 
out the teacher>«odel.^W sadly, if .the st<^dent is not "successful, 
he is often dubbed "iinatusical" or even "untalented" . While the 
student who. can "more quickly "intuit" effective means for getting" 
from the score to "playing ntusically" may, indeed, be more "talented", 
the others need not be left to ignominious defeat^ Talented as 
well as "less talented" students 'can both develop their abilities 
if- they are helped to understand w^ys in which each strategy cad 
be used to inform the other . ' * . > ' . ' 

For exai^le, the student can be encouraged to ask such questions 
as: How do particular ^lotated properties— pitch, and duration— and 
their relations help to generate. gestural groupings^ What are the, 
possible, motivic groupings which a particular s&t of notes can 
create? Or,^ what features of the. musics .structure does your Jelt' ' ■ " 
path (literally, the feel of the passage in ypur -fingers) give, " ' ' 
priority .to? What if you shift feature focus;'f rom the felt paitfh 
to features that are not iimnediately accessible to- yoiir f'ingers-jrXl ' 
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'This is, ■ in ° the broadest s 



:jnse. 



learning to read. 
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&.g., froea a locally re^veated rhytimic pattern to the. harr»nic, 
rhytha? What if you experiment; with felt path groupings (aa 
133. Example 2.1a vs, H.l>; what hidden features, of the structuref 

♦ 

will surface?. Or, ^conversely, what if you look at.thfe laeans, • 

' ' ■ , * ' - > . '■ 

taking apart features fused in iaaofediate experience; what fea- 

• * • • 

turefi- will ypu. discover that mighti influence y<iur f felt path— 
or. even the effect you want to project (as in Ejiample H.2)? 
Such qiiestiohing in practice stimulates students to spiral 
through both f igural and formal modes of thinking- a passag^e or 
a whole piece, each loop, enriching the representation' of the one 
before. ' '• . . 




, A more gen^iral effect of" the. tendehcj^'. to' separate t^e two ^ 
. wdrlds oin be , seen inl ordinary ciassropm. situations. The results 
/ particulariy^of the encoding-decoding experiment illustrate in a 
liniited but: very; telling- yiy' a peryasive' but 'often hidden ifi-^e 



that oftea*-underlies probleaatic teaciiing-learning situations.' 
It IS precisely the 'problem of incongruence between] the strategy , 
of representation impiicit in a teacher J s encoded message, and the 
strategy 'Of representation in the child's decoding of that me'ssage 
As the experiment shows, 'there 'is considerable reluctance involved 
in shifting strategies. Even when the featp-es captured by each 
strategy are mad6 e^licit^ ^^. ^^ often deeply disconcerting to 
be confronts with a different window to. the world. But much 
more seroous is the situation where the incongruence remains 
hidden, often frcm both teacher and child. ^ 
'• • The teacher, unaware of the tacit assumptions inherent in 
a particular formal description of some phenomena, may find the 
child simply "unable- to liearn". '^The child, using a figural 
strategy, may find the adult's description "incomprehensible, ^ 
wrong or he reinterprets it to make it congruent with hx^ owku" 
But because the teacher's encoding cpntains, the "right answer" 
the child <unlike our participants) repeats it lilte a ritual ' 
.incantation without ever e5cplicitly noting the incongruence 
and certainly Without reconciling the disparate modes of-; repre- 
sentation. The "right ajfiswer" thus^ becomes a kind of* magj,c trick, 
which has little to de^with ^he child's figural, context-dfependent 
"reality", with "same and different"^ or even with "truth"'.'. And 
in fhe process he hides his "wrong ariswei:'"- (often with a feeling 
of shame) while he is in rschool, defensively slaving hi^ own^ 
figural modes of , represent at ipn for use outside o'f schfiol w^ere 



they may work perfectly well. Or the 'child nay simply be labeled 

. a '•poo^v learner "> assigned to remedial \prk which, by. repeating. / 

the- formal incamtationS/ laay even reinforce the incongruence 

rather than resolving it<r ^ ' ^ . * • 

Our Experiments would suggest that a solution might .lie first 
♦ • • . 

of all in giving both teacher arid student strategifes £or confronting 

such incbngruence and specifically strategies for looking* at) for 

making explicit the features and relations captured by various 

possible modes of representation. This means at least encouraging 

teacher ai^ child to develop multiple descriptions, inventing, 

like our participants did, representations that Reveal features 

that' are salient but] may be hidden by. any single strategy. . This, 

in turn, can spring the trap of the ."right answer syndrctae*. In 

this way^ the chi;Ld' can be encouraged .to trust his^own intuitive 
^ - •* » • ' ' - 

strategies, to- searqh for good descriptions of the features they ' ' 

capture and even, through them, to crack the formal co'de\ In 

addition such multiple views encourage both teacher and child to 

develop the ability to flip locus', an ability which jnay lead both 

Of them to new knowledge and to a better understanding of "one 

another. ' • ' | ' i 

' ' ' i * ■ * ■ . 

Finally, I would like to suggest that; the tendency to teach 

and learn in one mode or the qfcher derives | froio the tendency to 

associate each with a particular domain of- learning or teaching. 

Figural learning tei?ds .to be private, personal, captvSred in 

imagry and, like the «hildren'ff drawings, - associated with felt 



paths, direct sensory experience. ' As such, this kiiid of knowing 

is -hard to coenaunicate, hard to teach, in fact is often deemed 

unteachable/ intuitive/ something eirbitraLry, capricious ^ 

17 . • ' * , 

subjective. Ponaal leaoniing is laore public, more easily 

communicated since it is captured in 'naming, in syzobols which 

•represent often, invariant pr^pperties, the ^ogid.^f class member- 

ship. Fbrmal learning, reveals features which csumot be experienced 

directly. It requires a dis£ancing from direct experience since 

it gives names to features which, as separate entities, caii only 

be imagined — like pitch euad time which one can experience only 

in fusion, never separately and never without an object to 

generate them* 

But both kinds of strategies can be highly developed. The 
eskimo or the Indiaji on the planes travels his terrain by felt 
paths learned through direct sensory experience. His felt path ^ 
is highly structured, rich in deta:iis', landmarks which guide him 
as he moves tlirough this felt path from one to the next. In 
contrast, the^ship's captain or the airplane pilot traveling in 
a fogv must navigate without landmeurks, withoift a felt path map. 
His instruments show him aeasiirenents, coordinates, angles, degrees 

ajid clodk time *which must be invar:j.ant and not influenced by his 

177^ ■ — ^ 

Indeed, I suspect that this is the reason whymusicians were so 
reluctant to accept Type II drawings in the decoding 'experiment. 
Figural representation is so closely *associate^<J with direct private 
experience—the feel of a passage In the fingers, the feel of the 
instrument to the lips, the feel of the bow-in the arm, literally 
a felt path through a passage— ^that a "public" representation of it, 
^supposed notation, is simply unimaginable. A notation, a descrip- 
tipn cannot capture the features which seemingly must remain in a 
f^t form; when confronted with, an attempt, it remains unrecognizabl 



felt iiapression of tijae^ distemce or iSption if he is to reach his 
goal. Both kinds of learning demand the development of 'cognitive 
tools, but each capttires features which* aire ncJticeabiy di'sparate— 
i*e*j a felt path description captures features different frcpi a 
cooroinate map description of the same terrain* 
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I woiild^.like to argue, now, that the eii^hasis in traditional 
schooling is primarily on formal descriptions. It focuses on the 
features of the world that can be described^ in terms' of the naming 
of invariances as captured in measuring and in symbol systems. Its 
goal is to develop cognitive tools associated with this kind of 
learning* Figural strategies, if they enter the classroom at 
all, are rfelegated to the " "tmstructured" part of the day — to play, 
to' "imaginatively expressing yourpelf" and to the arts. But little 
attonpt is made to rgf lect on the strategieis which underlie these - 
activities, inde^i on the functional and contextual invariances 
(Jfhat generates an ending? . What generates a group?) which aire * 
equally implicit in thes^ modes of leaurning and knowing. It is 
my argument; that figural knowle4ge is a powerful knowledge 
denianding the development of cognitive skills as specific as those 
of formal knowledge. But to 'be fully developed, figural knowledge 
needs to be informed and enriched ^through integration with the 
analytic ,tQols of formal learning. In turn, the child in his more 
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:er the classroom, the 
veloped skills eithep^as a 
wledge to ^/ertnformed by 



Leaurning, new know- 



scp.entif£c domains 



natiiral habiirat— on ^ the street , on the playing field, develops 
ana makes use of figural strategies that could be extended into 
the realm of formal knowledge.^ But because figural strategies 
and the knowledge they require reirely 
child is kept from using his highly d 
•path into formal strat^ies or as a 
then. And' yet, I would argue that or 
• ledge and insight ii^ social, airtistic 
depends on the dynamic interaction between the two modes of 
learning. It is precisely thk interactions between particular, 
dontext-dependerit immediately observed experience and the ability 
to take it apart, to refledt. on it, to explicitly captilre its 
features in measuring, naming; and in this way to shift the sense 
of same and different, to restructure features and relations, 
that leads to invention and discovery. By keepiftg the two worlds 
separate we inhibit oixr own discoveries as well as the children's 
we put a lid on the potential of both worlds when we contain them 
each within their separate domain?. 
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